






























































































































I ● ● 丿 ● ● ●
● ● ● ● ● ●
● ● ● ● ● 丿 ●
● ● ● ● ● ● ● ●
● ● ● ● ● ● 丿 ● ● ● ●
● ● ● ● ● ● ● ● ● ● ● ●
　
・ ･ ･ ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
● ● ● ● ● ● ● ●
● ● ● ● ● ● ● ● ● ● ● ● － ● ● ● ● ● ● ● ●
● ● ● ● ● ● ● ●
● ● ● ● ● ● ● ● ● ● ●
● ’ ･ ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
● ● ● ● ● ● ● ● ●
● ● ● ● ● ● ● ● ● ●
● ● ● ● ● ● ●
● ● ● ● ● ● ●
● ● ● ● ． ’ ● ● ● ●
● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● 丿 ● 丿 ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
. ･ ● ● ● ● ● ● ● ● ● ● ● ●
● ● ● ● ● ● ● ● ● ・ I . I
● ● ● ● ● ● ● ● ● － ● ● ● ● ● ● ● ● ● 丿 ● 丿 丿 ● ● 丿 ● ● ● ●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
● ● ● ● ● ● ● ● ● ● ● ● ● ● ● 丿 ● ● ● ● ● ● ● ● ● ● ● ● ● 丿 ● ●
● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●






























































































































● ● ● ● ● ●
● ● ● ● ● ●
● ● ● ● ● ●
●●●●●●●●●●●●丿●◆●●◆丿●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●・●●●●●●●●●
● ● ● ● ● ● ● ・ ● ●
　
・ ● ● ● ● ● ● ● ● ● ● ・ ● ● ●
● ● ● ● ● 丿 ● ● ● 丿 ● ● ● ● ● ◆ ● ● ● ● ● ● ● ● ● ’
' ． ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● 丿 ● ● ● ● ● ● ●
l ● ・ ・ ● ● ● : ･ ● ● ● 丿 ● ● 丿 ● ● ・ ■ ● ● ･ . ･ ･ ● ● ● ● ● ● ・ ● ● ●
: ･ ● ● ● ● ● ●
● ● ● ● ● ● ● ●
● ● ● ● ● ● ・ Ｉ ． ● ● ● ● ● ． ● ● ● ● ● ● ● ●
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. ･ ● ● ● ● ● ●
● ● ● ● ● ・ ● ● ● ● ・ ･ : ● ● ● ・ ■ ● ●
● ● ● ● ● ■ ● ● ● ： ・
● ● ● ● ・ ■ ● ●
● ● ● ● ● ● ● ● ● ● ● ● ● 丿 ● ● ●
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導電子は比較的大きな移動度を持ちうる．電気伝導度cアｎ-１ｃｍ-1はキャリア濃度ｎ cm ^ と移動度μ




どをドーパントとして添加することによってキャリア密度を1020～1021 cm ^ に増加させぽﾋ抵抗を10-3
～10-４ ｎｃｍ程度まで低下させることも可能である．これらの不純物ドーパントは,例えばＩＴＯ(indiｕｍ
























layer deposition)法3.41)分子線エピタキシ(ＭＢＥ:molecular beam epitaxy)法3.42･3.43)有機金属気相













































































































ＺｎＯは高抵抗であるものの,基板温度上昇とともに低下し, 300 °Ｃでは電気抵抗率は2.02×10 -２ｎ
ｃｍまで低下する．その後,再び増加するものの, 400・Ｃ以上ではわずかながらも，電気抵抗率が低下す
る．これは,図3.4 (a)に示すように, ZnO薄膜の移動度は300・Ｃで極めて高く，その他の温度帯では小
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Thermal Analysis)のグラフである. Zn(C5H8O2)2は143 °Ｃまでで脱水,融解し, 210 ゜Ｃで酢酸亜鉛



































したもので,可視光透過率概ね90％以上,電気抵抗率2.02×10 -２ｎ cm, 移動度8.56 cm7Vs, 3.62×












し，ノンドープＺｎＯ薄膜についても電気抵抗率3.05×10‾３ ｎ cm, 移動度22.5 cmVVs, 9.09×10 19
cm-3まで電気特性の向上がみられた．
本節では，このＥＤＡ添加による結晶性の向上に加えて，さらなる導電性向上のためにＧａドーピングを






































































































































































































































































































































































































































































































3.62×10 19 cm ^ の電気特性を有する薄膜が得られるが,エチレンジアミン(ＥＤＡ)を添加した場合,光
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